Angiotensin III stimulates ERK1/2 mitogen-activated protein kinases and astrocyte growth in cultured rat astrocytes.
Angiotensin (Ang) III is a biologically active metabolite of Ang II with similar effects and receptor binding properties as Ang II. Most Ang III studies delineate physiological effects of the peptide but, the intracellular pathways leading to the actions are unknown and are a focus of these studies. We investigated in cultured brainstem and cerebellum rat astrocytes whether Ang III stimulates ERK1/2 mitogen activated protein (MAP) kinases and astrocyte growth. Ang III significantly stimulated ERK1/2 MAP kinases in a dose- and time-dependent manner. The maximal stimulation occurred with 100 nM Ang III (2.8±0.3 and 2.3±0.1-fold over basal, in brainstem and cerebellum astrocytes, respectively). This stimulation occurred as early as 1 min, and was sustained for at least 15 min. Moreover, inhibition of the ERK1/2 MAP kinase pathway by 10 μM PD98059 attenuated Ang III-induced ERK1/2 phosphorylation. Ang III induction of ERK1/2 occurred via stimulation of the Ang AT(1) receptor since pretreatment with 10 μM Losartan, a selective AT(1) receptor blocker, prevented Ang III-induced ERK1/2 phosphorylation. The selective AT(2) Ang receptor blocker PD123319 was ineffective. Comparable to Ang II, Ang III also stimulated astrocyte growth in a concentration-dependent manner, an effect that occurred via activation of the AT(1) receptor as well. These findings suggest that Ang III has similar effects as Ang II in astrocytes since it rapidly stimulates the phosphorylation of the ERK1/2 MAP kinases and induces astrocyte proliferation through activation of the AT(1) receptor. These studies are important in establishing signaling pathways for Ang III and provide validation of the central role of Ang III.